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HER-3 5t R 2% 25 % 2L B 9 248 M il 4 $IK 4t
N Apelin/AP] {55 i 1% i AE FHHL

FRAe, TR, Wik, WA
SRR B R A S L — O BE e, 258 EL 650000

WE: BW SO AR AERKE T2 (HER) -3 3 32 55 76 2L 40 M OH HET B2 Apelin/G 2 R 32 14
(APOHE B PEH . ik KFLRaE AR 215 43 o0 ZUIR R A (2 KORES R A9 MCF-7 41i0) 25
20 (MCF-7 2 g+ e HE 2% 7 ) \HER-3 2 (MCF-7 4il g + HER-3 @Ik ) (F13A 2 [ MCF-7 4 ffi+10 pm/ml APJ
PR Apelin13(F13A) ] B4 41 ( MCF-7 411 +10 pm/ml F1I3A+HER-3 B %) o %/H qRT-PCR .CCK-8 704
AR IN #5- 2H 41 i HER-3 mRNA ({3635 A0MIE 1 B T3 45T 0.2.4.6..8 Gy Jift 3 571) 2 FR S 0 4 4% 20 A4 o i S
TR s 2 AN Apelinl3 APJ 1ML P B2 AR AC R F- (VEGE ) B AR 40175 5 R 1 (HIF) -1 £ 1 1 3238 2R F S 92 B
WA, 5 HER-3 (AHICHE R A Pearson Y5047, 558  FLIRELL 25 (4l (HER-3 41 FI3A 41 KIS 4
HER-3 mRNA A%} 35543514 1.00+£0.00 ,0.96+0.03 .0.58+0.05 ,0.62+0.06 }% 0.23+0.04( F=346.100,P<0.01) ;
LR S Zs FLALA L HER-3 21 F13A 41 R4 20 24 48 72 J& 96 h i5f MCF-7 41 3 J7 4 F4# 4% ( P<0.05) 5
A4 MCF-7 200 JA T2 2% 57 Gt 38 SL(F=125.200, P<0.05 ) , B4 2H 40 i U 1= 3 iy (P<0.05) 5 B 57 &=
h2.4.6.8 Gy i} HER-3 41 \F13A 2 F B4 20 20 M M 3948 2LAR s 40 T 25 1 4 (P<0.05) 5 5 3Ll K 25 1
20 b4 HER-3 41 \F13A 40 SR A4 Apelinl3 (APJ \VEGF K HIF-1a 4 # A ¥ AR (P<0.05) ; HER-3 434l 5
Apelinl3 (APJ \VEGF } HIF-1oe 22 I IEAHSCPE(P<0.05) . £5i8  Wfik HER-3 B[ AT LAl 2L A g 240 B % % , o
PRYFT, I AT — g R _E 38 I LR 7 U, ELALHI AT A 54 Apelin/ APJ {5530 B IG PEAHOC o
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Abstract: Objective To investigate the mechanism of human epidermal growth factor receptor-3 ( HER-3) gene
expression on radioresistance and Apelin ( APJ-endogenous ligand apelin) /APJ( G protein-coupled receptor) signaling
pathway in breast cancer cells. Methods Breast cancer cells were divided into breast cancer group ( MCF-7 cells in
good state) , blank group (MCF-7 cells + negative control lentivirus) , HER-3 group ( MCF-7 cells+knockdown of HER-
3), F13A group [ MCF-7 cells +10 pm/ml F13A ( APJ-specific antagonist) ] and combined group ( MCF-7 cells +
10 pm/ml F13A + knockdown of HER-3). The expressions of HER-3 mRNA, cell viability and apoptosis rate were
respectively detected by qRT-PCR, CCK-8 and flow cytometry. Radiosensitivity was observed by 0, 2, 4, 6 and 8 Gy
radiation doses in each group. The protein expressions of Apelinl3, APJ, VEGF and HIF-1a were detected by western
blot, and Pearson method was used to analyze the correlation between them and HER-3. Results The mRNA

expressions of HER-3 in breast cancer group, blank group, HER-3 group, F13A group and combined group were 1.00+
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0.00, 0.96+0.03, 0.58+0.05, 0.62+0.06 and 0.23+0.04, respectively ( F=346.100, P<0.01). Compared with those

in breast cancer group and blank group, the activity of MCF-7 cell line in HER-3 group, F13A group and combined

group statistically decreased at 24-, 48-, 72- and 96-h (P < 0.05). There was a significant difference in apoptosis rate

of MCF-7 cell lines among five groups (F=125.200, P < 0.05), and the apoptosis rate was the highest in combined

group than those of other groups (P<0.05). When the irradiation dose was 2-, 4-, 6- and 8-Gy, the cell activity in

HER-3 group, F13A group and combined group were significantly lower than that in breast cancer group and blank group

(P<0.05). Compared with breast cancer group and blank group, the protein expressions of Apelil3, APJ, VEGF and

HIF-1a in HER-3 group, F13A group and combined group decreased significantly (P <0.05). HER-3 was positively
correlated with Apelil3, APJ, VEGF and HIF-1a ( P<0.05) , respectively. Conclusion Knockdown HER-3 gene can

inhibit the activity of breast cancer cells, accelerate apoptosis, and increase the sensitivity of breast cancer radiotherapy

to a certain extent. The mechanism may be related to the inhibition of the activity of Apelin/AP] signaling pathway.

Keywords: Breast cancer; Human epidermal growth factor receptor-3; Radioresistance; G protein coupled receptor
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LI A2 I DR DL 8 e e g 0 , Bt A 1%
TIFER, HR A T e, %o N 28 i o 3 Ui R
o AELE T S AR B 3 X SRR IR AT ST, R A
A G ARG IR K AT 25 K5 ik
PR SFERE DR AMER EERE" . oy RS
Y e N I Ry gy R eI BB u (AN 3
AR BTG DR T, SR R LS5 5 RS AR AE
AR AREAR S B TR T R v SR P R
HATBARAF RS WG R BOR | 2 B AT 7L IR YT
aof e i T I 4 B A R PR R Y . 1993 4F O'Down
p I PR S REROR R I T — R G A
HRSZAA, fiv 44 Sl APJ ;1998 4 A= 73 h 4y v itk — A0 4
WS AP AHOCHY NI BCAAR (APJ endogenous ligand ) |
A Apelinm o Bt *T Apelin/APJ MR BEA,
R IH K- 55 e & e R R DI G JFE &2
AGHE DI A E S R A NS i e | RS g
LU . TEFLI R A Apelin/ AP £
IRTFET, HA G e 04 AR R 1 e R A AR ) A
B2 S BT Apelin/ APJ {5 5% 5 I iR AR K 1]
T2 BN IESE Apelin/ APJ 5 2L B AR ek

AT TSR, FUIE TR T RCR K AiUS 5 H
O3 T RAVEAE BB ORI, AR B2 A K 732 44K (hu-
man epidermal growth factor receptor, HER ) -3 J2& 3 f¥
A K BT 32 K (epidermal growth factor receptor,
EGFR) GBI Z —, A 30% 1) 7L AR 9 18 & A 1E
HER-3 3 363k, AT LL3d £oF 00 w5 s e L 3-354 il
(PI3K) /ZE H g B (Akt) /WL 30 ) 76 A B R AL 4
1 (mTOR ) 2 345 7E 17 bR e A5 1 36 1 1 9 o sy 7
A . AW WEE HER-3 75 LM th 19 223k, 15
TS L g 20 M 8T IR T S Apelin/ APJ JKF-1 52
W], LA SR LR 23 AL R RIS E SR 2%

1 RS H®

L1 smpe kiR A3 IEH ANFUIR L A2 4n g ik MCF-
10A . A FL 5 93 40 i B AU-565 . SKBR-3, BICRHI |
MDA-MB-231 MCF-7 ¥ [ - i A= Yy o e o 40 Jfd
R AN E T BB AR A TCI5 e, A 37 °C (5%
COMEANRE FEFR, 24 h J5 5 B SRR INA &4
1% XTI 10% (/) 16 2F 1038 85 3%, KR 93 2R TR b
AR T MBS LA K E 80% ~ 90% I HEATAE AR,
T5% LTS, 7 R IR R SR 38, PBS PRI — 1K, A
0.25%JHHE B AL, A2 K 2 90% I 28 1 3 4k 1,
WRBEJ A 15 ml A9 B0 H S 0S5 min )5, 3725 1
THWAREFRHE T 2~3 d B 1K,

1.2 EZXA5ME  AP) §5HU5] Apelinl3(F13A)
W4 [ 351 Sigma; HER-3 {48 95 85 44 i 3 35 61
AR A B RPMI 1640 3555 560 1 i I 65 354 PRt
o B4R MG .0.25% k2R 1 B3 W A b i R OR
AP ILEPTINR 16 W F b EI s SE B A YR
B bt A Apelin B s BEHUAR I A RN T 52 M A2 31
AR bt N AP S BRI B & 05 (-
1) (R s febi A VEGE Z3g BEdiikm A b X
RPN BHE ; SCHF 2 2 B PCR AU [ T M ik %8 gk
PR A BR A W) 5 B AR X (E1x800) 11 F 3 [ Bio-Tek
N TDZA-WS K 75 B 0L [ v 0 R I
AR s R L% 2 45 S Western blot HL K R 41
W A E R E WA

1.3 qRT-PCR # | £ % UM £ & 28 i MCF-10A A&
A SRS 2 e HER-3 49 mRNA & i% | Trizol
PHREUI SN A RNA, JO A% R B A 1 o B 2 B
RNA #1730 5% 56 8 cDNA, 4R 15 IR R, 4140
42 CYEFH 60 min,72 CAEJH 5 min, 4 C% 5, R H
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qRT-PCR ¥l , B~ B 6 DR AL, L FiE5 149
147 0.5 pl, UL GAPDH RN 3, I &R 95 °C i
YEHI 3 min, 95 CAEH 55,58 Tl 2k, 40 PMEH, R
i 2 EIH A A HER-3 MIX Rk i, B5IHF
5. HER-3 i/ 5°-AGT GAG GCC AAG ACT CCA
AT-3", Rk 5°-ACT CCC AAA CTG TCA CAC CA-3';
GAPDH il 5°-GCC AAA AGG GTC ATC ATC TC-
3, FiEk 5°- GTA GAG GCA GGG ATG ATG TTC -3,
1.4 RBmEHERH,»E HBUERKRESREH MCF-7
AN IR 3 10° AN/ 1L {4 %28 B B b T 15 3R L, A K
flE 2 60% R 5 peg/ml AR BEM Ll 5% 10 h
J& , F RO A5 ACSE L9 i HER-3 A AEG (855 25 /8%
YL ) B BRI % RIS 5 25 5 772 W, HER-3 18 55 73 5k
T HIFH :5-GGA CUC GAG CAA CAU UGA UTT-
3, 93P X B8 9 B JF 41 5°-UUC UCC GAA AAU
GUG ACA CGU TT-3", — ¥ 1135 5050 25 5 AR 1%
IR 8h 5 WAL RS . & IR A5 2%
B BR800 B 1 LT R, N AR SRS MR EE
1 mg/ml BERS 5 2R AT 6, 1 JEl i PCR J5 ik ik
Mg, oyl U AL (A KRS A9 MCF-7
L) 25 1 2H (MCF-7 48 ff + B P 0 IR 488 0 35 ) |
HER-3 2 ( MCF-7 48 g + HER-3 @& %) . F13A 4
(MCF-7 4 Jff + 10 pm/ml F13A) (H¥ 4 40 ( MCF-7 4
Hf1+10 pm/ml F13A+HER-3 &%) .

1.5 CCK-8 #eml &t 6 fLMhafLidm
A 150 wl 1) MCF-7 41838, BCH 5x10°4~/L, A4
W 6 1L, iIMA CCK-8 X7 (5 ¢/L) , B:AL 20 pl, #E'
ZAMETF A 200 pl (% DMSO ¥, 27 #% 5% 15 min
JE AR A 38 53 VS 5, AE 24 048 .72 J2 96 h B FE R K
490 nm W S EE (OD {H) o

1.6 AX@mpasUhm mie = FF 0.25% 2 [ N
A1) MCF-7 4 g, 42 31 JC 48 13 5 5% 30 1%, 24 h
S S A, B 2H R 3 S HEA, PBS PRI TR,
100 pwlZFhF 5 ml Ji 8k, 5 wl /) IFITC Annexin
V55 pl PHEGEY, TOLAMT EE 15 min J5
A 400 pl 45528 sl iR S, 7 LAVE S B3 KL, 5
SR FH L A LS o3 A 240 B T AR B

1.7 k4B SR Varian 2100 C F £k hin ik 4%
OMV X & g G VR, U5 Rz B RS, 7 4 3R 400 cGy/
min, SSD = 100 ¢cm, PDD = 80%, M8 &} ¥ 100 mm X
100 mm, % 0.2 .4 .6 .8 Gy fF| 20 45 7 BB 5 FH T4
RGN . X 3 R BRI A G 43 B 25k
#HFT708r o 15 GraphPad Prism 8.0 %% {4k 47 8+
EZ2 RS ey

1.8 %, 7% #p i sk 45 m| MCF-7 28 e Apelil3 (AP]  fo 7%
A EAEKEF (VEGEK) Z 885 3 B 5 (HIF)-1a &
G K-F  MCF-7 4iff8 A 6 LAk, 4 Bk B 2 2.5%
10*4~ ml, PBS #hse, Il A 150 wl RIPA B2/ 0, 25
> 15 min J57 , JEARESL T, HEATHL UK SE SR . PVDF i
TBS & 10 min, Jz && PBS #1%E,5 min/ &, il A Ape-

lin13(1: 500) . APJ(1 : 500) .VEGF (1 : 1000) }
HIF-1a( 1 : 500) — i f1 4 & GAPDH $i4k (1 :

1000) ,TBS sk 3 YCJm , I ABRAR o AL AR 10 1Y
WFEHTARGTAR (L 2 5000) , 2252wk, o R A
ECL TAEW, B e #EA TG0 , 2R RIS

1.9 %t %73 BdlERH GraphPad Prism 8 #ff
AT 0T . BRI G IR TR B R vxs
ik, Z2 20 6] le R HI 7 2253 B, Bonferroni 15 54T
I, P<0.05 R 2EmA gt m L.

2 5% R

2.1 EF LA R B A A SUAL JE ta e HER-3
mRNA b4t HIE#H AFLIR LR 40tk MCF-10A 1
o, A FLB R 40 iRk AU-565 . SKBR-3 BICRH1 ,MDA-
MB-231 MCF-7 40 ffi it HER-3 mRNA 35T (P<
0.05) ;55 H A LRI 40 A HE , MCF-7 4l ffd ik HER-3
mRNA kT e (P<0.05) . UL 1A,
2.2 %48 MCF-7 %a fe 4k HER-3 mRNA &5 FLAR
L 25 (4] HER-3 41 (F13A 21 J2 64 41 % HER-3
mRNA % ¢ 35 5 40 %4 1.00+0.00.,0.96 £0.03 ,
0.58+0.05 .0.62+0.06 % 0.23+0.04, 41 i) 2% %4 5 it
= X (F=346.100,P<0.01) , ¥IMmdl 554t
ijL\HER-3 ¢H 5 FI3A 4H 1 #, HER-3 mRNA ik
S TG E L (P>0.05) ; 525 14 L8, HER-3
ZH FI13A zﬂﬁﬁ%%éﬂ HER-3 mRNA FEFEAL (P<
0.05) ; A 25 FI3A IR (P<0.05) , WLIE 1B,
2.3 CCK-8 #m| &40 MCF-7 Za ftk & A sbdx FLIR
52 AL IR HER-3 415 FI3A 41 bk, 7k 24|
48 72 K 96 h Bf MCF-7 4 ik 11 2% F ¥ L5127
B X (P>0.05) ; 555 (14140 b, HER-3 4 \F13A 4 %
BREr2H 24 .48 .72 K 96 h if MCF-7 4 it vk 3% 1 2
fk(P<0.05) ; 5 FI13A ZUAH L, 6 A 40 L R 41 T )
KIFEAR(P<0.05) , W3R 1,
2.4 FXmiasUhm & MCF-7 etk A =% £
2 MCF-7 4RI TR LR Z R A Gt # 8 L (F =
125.200,P<0.05) ; FL 8 241 5 25 1 41 He %%, HER-3
5 FI3A I, W R ERLRITFE X (P>
0.05) ; 525 4l i ,HER-3 41 \F13A ?E&ﬂaéA?ﬂﬁ
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TR TR ;5 FI3A AH L A AT R & (P<
0.05), WK 1C,

2.5 &40 MCF-7 Zafas sy S #40 MCF-7
fAE O Gy B4 36 M 22 7 S22 X (P>
0.05) . 1ERCT RGN E G 2.4.6.8 Gy I, FLARIE 2
Has 4 e JHER-3 205 F13A 249 M4 240 Mo 7% 1k 2%
S TGtk L (P>0.05) , HER-3 41 . F13A 41 )
DA 2 A TG YR T 25 41 (P<0.05) B A 4 T
PEAIRT FI3A 41 (P<0.05), W3k 2,

2.6 &1 MCF-7 29 % Apelin13 (APJ VEGF % HIF-

Apelin13 APJ VEGF K HIF-1a & [A/KF A% 3G
Giitm L (P>0.05) ; 5EL IR A = HAH ML,
HER-3 4] \F13A 4] &It 4 40 Apelinl3  APJ \VEGF &
HIF-1a 25 H /K E ¥R (P<0.05); HER-3 41 5
FI3A 42 5 T4t it 243 L (P>0.05) ; 5 F13A
2 HeEE, eG4 Apelil3  APJ VEGF J HIF-1a 2
K EIRER (P<0.05) o L3k 3 18] 2,

2.7 3UB%JE 28 e HER-3 5 Apelinl3  APJ VEGF
% HIF-1a #8 % M 447 Pearson 730745 5~ , HER-3
5 Apelin13 APJ . VEGF (HIF-1a 43 3 52 IEAHE 6 &

la @ K-Fres FUMREA .2 H 4l MCF-7 41 (r=0.415.0.364 .0.541 .0.511,P<0.05) ., WLIE 3,
2.5+ ab 1.5 40
20 - cdef
< <V7
Z Z 104
ﬁé 1.5 °é 10
= 1.0 &
m 0.5
T 0.5- =
0.0~ X
. oy//
& o

T A N IE R FLMR b R 40 A R FLIR AT B HER-3 mRNA 234 WA (15 MCF-10A HiLk,*P<0.05; 5 H A SR A0 HL Mt ,* P<0.05)
B 441 MCF-7 4ifiig#kh HER-3 mRNA 35 Ho4E 5 C 4541 MCF-7 AR 1% Fe A (S FLARE LA He L ©P<0.05 5 5528 4L HE L ' P<0.05;

5 HER-3 {41k ,°P<0.05; 15 F13A ZHAH L, P<0.05) ,

1 ARFE4HEH HER-3 mRNA F5iEFIAT- R i

Fig. 1 Comparison of HER-3 mRNA expressions and apoptosis rates in different cells

R 5L MCF-T 40RO Lok
Tab. 1 Comparison of MCF-7 cell line activity in each group (n=6, x*s)

(n=6, x+s)

21 51 24h 48 h 72 h 96 h

FLAR R A 0.355+0.021 0.545+0.023 0.733+0.035 1.210+0.051

2 HH 0.350+0.016 0.539+0.027 0.721£0.043 1.185+0.048
HER-3 4 0.250+0.047 0.405+0.028" 0.606+0.030" 0.843+0.035%
F13A 41 0.243+0.043% 0.396+0.031% 0.593+0.027% 0.836+0.040%
A 0.106+0.019* 0.189+0.020 0.355+0.027* 0.450+0.032
F{§ 60.440 184.700 127.600 331.600

Pt <0.001 <0.001 <0.001 <0.001

T SFUBELLAA L, P<0.05; 555 FIALAILL, " P<0.05; 55 HER-3 4i#ILL,° P<0.05; 55 FI3A 414 1L, ' P<0.05,

R2 KU MCF-7 IO U AL (n=6, )
Tab. 2 Comparison of radiotherapy sensitivity of MCF-7 cells in each group (n=6, x+s)

TR 0 Gy 2 Gy 4 Gy 6 Gy 8 Gy
BN 1.00+0.00 0.614+0.045 0.541+0.034 0.361+0.022 0.181+0.017
25 M4l 1.00+0.00 0.588+0.050 0.533+0.038 0.355+0.025 0.179+0.020
HER-3 41 1.00+0.00 0.401+0.029" 0.359+0.020* 0.226+0.033 0.086+0.015"
FI13A 241 1.00%0.00 0.405+0.027 0.360+0.022%" 0.215£0.025 0.082+0.017%
jirasel 1.00+0.00 0.220+0.015¢ 0.218+0.0172¢ 0.124£0.016™ 0.045+0.005"
F 14 122.400 147.000 99.460 93.330

P <0.001 <0.001 <0.001 <0.001

T SFLEA M, " P<0.05; 525 4 1, " P<0.05; 5 HER-3 4 AH [, °P<0.05; 5 FI3A 201k, " P<0.05,
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£ 3 441 MCF-7 )i Apelinl13 APJ VEGF } HIF-la
EHACFIE (n=6, xts)
Tab. 3 Comparison of protein levels of Apelinl3, APJ, VEGF and

HIF-1a in MCF-7 cells in each group (n=6, x+s)

205 Apelinl3 APJ VEGF HIF-1a
FLI R 0.58+0.08 1.010.12 1.84£0.21 1.25+0.18
2 HH 0.55+0.10 0.96+0.14 1.80+0.22 1.22+0.20
HER-340  0.34£0.06®  0.54x0.07*  1.22+0.15®  0.92+0.15%
F13A 4 0.33+0.04"  0.51+0.10*  1.18+0.19*  0.93x0.12*
AWM 0.1420.03"¢  0.30+0.08*¢  0.84+0.10**!  0.66+0.09*>
F 1§ 43.430 51.390 34.690 15.190
P1{i <0.001 <0.001 <0.001 <0.001

T SILMEA M, " P<0.05; 525 A4 L, " P<0.05; 55 HER-3 444§
., “P<0.05; 5 F13A 41, " P<0.05,

FARRA P4l HER-34 FI3A4  BAS4A
Apctini (D S S e  —

AP) (R gy W o
vecr P S -
HIF- 1o D ., o
aArD R S G G

2

—

-4 MCF-7 4lijifd Apelin13 APJ \VEGF & HIF-1a
GHEESIN NV

Fig. 2 Expression of protein of Apelin13, APJ, VEGF and

HIF-1a in MCF-7 cells in each group

B3 HER-3 43515 Apelin13 APJ VEGF HIF-1a fHI 1

Fig. 3 Correlations between HER-3 and

3 i
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FUBRIE Ko A SR 2 2 2T S P AR A SGAE
FH B S5 5, Horp 5 D e B AL B4 TR 2R 36 1A
HEBURHNFRA, HNIME A FE#E HER-3 5
5 i SR 1 & AR VAR G, I Bl 25 X AR A
INA HER-3 LRI h T & o ARG AE IR SRS 57
(1%L A% g6 A1 v LK Ik HER-3 5 Xk 41 i 736 1 L i
JTHEPT S Apelinl3 (APJ K P52 00, LA R 2L IR 98
OPEVRE s e

EGFR 7£ Z FOlE I vh K3k 7, /E 0 EGFR
KIGEH 512 — HER-3 J& F 27 T A 12 S e afk
ST 160X 10° BB RE A 111, HAEHLIA 414
HERIATZ AR IR AN ARk, L HA ik
ARG B BV T BRAY T B ST 2 W, B S0
4iijfirh HER-3 £E7E 1L 23K, I Bl 45 43 10 78 B e A1
FiE T M. HER2 PH M 2L IR B & B R 4N
20% ~30% , ELAT 1= 28 I it Fo M 300 R 1L 25 19 e
A, HER-3 W 1 5 HER2 %54 s HER2/HER3 5 —
AR 32 X AR 5 S N R LA S8 2 3 5
16", HER-3 76 3L I 40 M v ad 63k, I nl 98 T
WE X 3k 14 3 5L p85 5 PI3K 454, fink PI3K %4 AT
TR 40 A7 T AN 2253 24 0 AR R W, FLAR
FEAR i HER-3 35T, mfIl 5 AT R iU A 78 2

Apelinl3, APJ, VEGF and HIF-1a

AN PR T, HALHI T B8 M R HER-3 5 T iE
5 PI3K A9 45 &1 B AR 40 A5 5 4% T 108 i 3 okl £
538 P

BOT RIS R TR HEL
B R FUIE A U7 IR s R A IR
P2 15 TS 0B XoF 00 i) LR e 5 R R T
gl TR R RBE 9T P RS2, O IR AR
ROS % HER-3 {5 5 i , f8 40 M % A iy 4,
U HER-3 i % 3% 4 £ 45 8 19 Oy SURrE
AHFFEEY, IS l 2.4.6.8 Gy if, HER-3 41,
F13A 2 KoMt 4 20 40 i 35 1 29 T 3L I 0 4 X 28 1
21, 15d B ARG HER-3 Ji5 m] 44 i 2L M 98 20 MG 1) 4 S5
B AR H2AX Y y B2 LB 2 (yH2AX) J2
DNA W24 (4R, wieflk HER3 J5 A L A 8 40 i 28
FROT IS AT NN A% N yH2AX B R ECH R B R
SRR T TR 0, AT Ib AT L B A HER3 A 34 i
WOTF X FUARIE DNA 451407 , B A 40 DNA & & i fin
P T,

BT R IR, 5 FLIR I8 4 B2 25 1120 e e, HER-3
20 F13A 20 B BR4G4H Apelinl3 (APJ VEGF } HIF-1a
FRYIFEAL, HER-3 43 5| 5 Apelin13 | APJ  VEGF }
HIF-1o 7775 IE A, 1 W #i Ik HER-3 2635 0] BEAM
i) 2L R s 00 i 48 A B B P T Apelin/APJ &
5 L A A 6 B DR T+, R 40 Apelin/ APJ 263K
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SN, L DR R T R A L A
FISCHEN BT R, 35 IR 7 REFE B Apelind3 Xt
JIt J s 2 L %) H L T K 2 22 R 0 AR T, AL
Al B 1 Apelinl3 X il 4 A& BUAH ¢ F VEGF
HIF-1a [ PI3K 45 3 47 T 9 10 A& 45 A4F H, #2871 X
Apelin/APJ 47 LW AT LA 400 i Jif Jgg g i 457 8 A=, B
AIRIT IR L L B Ui, HER-3 i 21k ] LA
IR PI3K/ Akt {55 4 i7F L Wi & 26 % e [+
i PI3K/Akt 7] LAY 1% VEGF [] 4% [ 9% Apelin/AP]
Fik , RUHAHEN @I HER-3 7T GE i FEAIC PI3K/ Akt
T I U6 22 2L 988 200 P il 45 26 4, B AIK Apelin/APJ
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